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Am , n HmPiit«i tn the Claims 
Please amend the claims, without prejudice, as follows, wherein underlining 
identifies added material and strikethroughs identify deleted material: 

I fetin g of Claims : 

1-10. (Cancelled) 

11. (Currently Amended) T h u sy s tem u f ate . l O ^rrin A capaci tive sensing 
system com prising: 

o wr^mroller. ™eive electrical power from SB electrical power . 

md having 1 1— * one Hiatal logic inpu t/ontpnt (I/O) pin capable of functiomns 
in hoth an INPI TT mode and «" ntTTPT IT mode: 

, ^ nrli.r-W sensff -'-"..it in elect r ^i ^rnm.mication with the I/O pin, and 

a ^.t,^ element in elec *""' ^—nication with the, conductive sense 
Anient to form »'~tri™l ™thwav from the conductive *n,se He ment to an electrical 

dischar ge point; 

therein the microcontroller is fisher operable to: 

?t » fir., time chg T - &£ SSOSS dement hv causing a seated voltage to be 
njacgd O fl *« T/O nin hv sett ^ the ™> BIB to the Ol FTP! IT mode in the high 



m „ ggEQjQd ri™ <™se nlacif g the selected voltage on the I/O pin ; 
...-^.o,,, th« T/O pi- TMPUT mode which causes the 
^nrinrtive sens e element to discharge throuph the resistance dement, and 
mM »„re voltage a* P" the vo ltage at the I/O pin being representative of 

volta ge at the sense ele ment: and 

^■n,™ a narame '^ value, rcouired for voltage at % conductive sense 
.i^n, to declin e ffi » vabiS below a threshold value, the parametric value bein g 
-r-^Hve of an gfBa&re, Stance formed hy at least the conductive sens e 
.Lment a nd a first gb jsfit mav he in roptact or proximity with the conduce 
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. mr slgagSt afaasto! narametric value is repressive of contact or 
ggOrritxfact^ AS SSnsg element and the first object, and further wherein: 
t - gglla * onerable to r eform digital sitrr.nl processing on signal s 

derived fro m the condu ctive sense element: 

,v,. dpn.1 process ^ ™ttern recognition wherein the microcontroller ^ 

g nerafca to inmle m ™' gas »r more of a plurality of software applications to perform , 
digtaj sigpaj pfflcsasiB g SB "<™ 1s deri ^ frnm the conductive sense element to detect 
nn , *r more select -* y««*™* of cont act or proximity between the first object and the , 

conductive sense e lement: and 

the signal processing comprises the svmhesis of at least one virtual sensor capable 
of detecting one or more of the selected patterns of contact or proximity between the first 
object and the conductive sense element. 

12. (Currently Amended) Th o s yste m u f c lai m 10 w nnro i n A en pa cifive sensing system 
comprising: 

g „; «nerable to receive, electrical power from an electrical power 

c^rc a „d havi nr »* feast PUS d«M logic input/outp ut (VP) pjn capable of functioning 
in both an INPUT mode ar^ »" miTPUT mode: 

„ ^Hnctive sen s - "'*m*nt in electrical communication with the I/Q pin, and 
„ ESigtance. element in elec^^l rnmmunication with the conductive sense 
ejgmeja *o form a n ejgrtrical nathwav from the conductive sen se e lement .o an electrical 

^ischar ^e point: 

^herein the microcontroller is f urther operable tOl 

„ n fW rime, chan ™ «■« sense element by causing a selected voltage to be 
r ) r „^ ^ eh. vn pin hv serti -p the I/" pi" *o the OTrTPTlT mode in the high 



„> . . a w. sage nla ™P seleggj voltage on the I/O pin; 

t t,„~,<w the T/O oi« t tn thP INPUT mode which causes the. 
^nH„r.rive sense <-i^e»t tr> discharge, through the resistance element, and 
™„ CT ,re voltage Pt *h» ./n pin, the voltage at the VP pin being representative of 
voltage at th - «ense element: and 



3 



PACE 3/11 " RCVD AT 11/24(2004 12:32:22 PM [Eastern Slandaxd Time] • SVR:USPTO-EFXRF-1/4 " ONrS:8729306 * CS10:617 350 0870 " DURATION 0nm-9s):OO-12 



Gesmer Updegrove LLP Fax:617-350-6878 



Nov 24 2004 12=34 



P. 04 



Meases » mmm* s ates for ssttagg at the ™ nductive sepse 

desliae to a aiBB bel ow a threshol d value, the parametric value being 

Trrr . r ^ ri „. „f an .frective ca r ~>» TT" hv * ISaSi me. inductive sense 

gnd * fi^ object that rr» y be ja contact or proximity with the conductive 
.Un.—, wherehv t b - parametric value, is representative of contact or 
prtni-' y'— " IbS SSeaS ^nn, and the first object and fhrther wherein; 

the ~; ™*™n.r is onerab ^ p-rfnrm digital sifmal processing on signals 

derived from the condu ctive spnse element: 

th» .i pnal nrocessi n p includes nattern recognition wherrin the microcontroller is 
^rativ. to implement "™ "r more o f a plurality of s oftware applications to perform 
diaa] «ior.»l nroc^ina on signals de ~ y~i ft™ .he conductive sense element ft) detec t 
™» nr more sele^ H patterns of ccffi BSt St P™imitv feSlgSSB ™e first object and the 
conductive sense ele ment: and 

the signal processing comprises the synthesis of multiple virtual sensors from the 
conductive sense element, each virtual sensor being capable of detecting one of the 
selected patterns of contact or proximity between the first object and the conductive sense 
element. 

13. (Original) The system of claim 11 or 12 adapted for embedding in a second object. 

14. (Original) The system of claim 13 wherein the second object is a toy. 



15.-18. (Canceled) 

19. (Currently Amended) Tho oyotem of ol u im 18 wherei n ft ra pacitive sensing system 
comprising: 

„ rmiw operable r^ive electrical nower from an electrical power 

source and having p> least ope Hiatal loric input/output (I/O) pin capable of fimcrioning 
in both an INPt T mode and a n OX ITPUT mode; 

„ ,.n„H,.,.iv« sens * pigment in electrical communication with the 1/Q pin, and 
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a resistance elemen * in elccmcal communication with the conductive sense , 
element^ fnnn an r^ Y^ the CGnda ^ wr rirmrm '° tt 

dischar ge, point: 

wW ein the micro controller is fiirfher operable to: 

t , first time, char r * h » ~ element hv ™™ n * a ***** V ° ltaR<? tC ** 
pjased - fla I ffl BiB to SSttjBg the I/O nin to the OVTPI 7T mode in the high 



gj , «»cond time, cease placing the Heofrd voltape on the I/O pin; 
rK~~,<w, get the I/O pint to the INPUT mode which cause? the 
SondBafas 8SS3S element to djschar gfi through the resistance element, and 

h. r a . the T/O pi r - ™l*™e at the I/O nin being representative of 

„«it a(r ;it the sense element; and 

tEgasurg * pmmiair fr value Bffljrej for voltage at the conductive sense 
t~ rWline to a value g threshold value the parametric value being 
aBBseflBtjye of aa gffectjye capacitance formed by at least fee conductive sense 

„, 4 a fin,, nWt that m a y hs in co ntact or proximity with the conductive 

M-mont whereby tf » p^metric value, is representative of contact or 
ppvi^it y hetween the sen s * »'"™™t ™d the first object, and further wherein; 
A,. ByerpcgBSSllS 13 ""eraM- tn perform dieitid Hmal processing on signals 
derived from the conduc tive sense element: 

*~ «i fmM nrocessin r solution enhancement by Hiking multiple timing, 

h.^ n^snrernents afjfce r»~™tric vahje usjng different, selected timing offsets and 
then averagiPp «™ss the rp "1'i r 1g timing-based measurements: and 

the resolution enhancement further comprises* running a timing loop iteratively 
with different, selected timing delays, and then deriving an average value from the 
multiple timing-based measurements thereby obtained. 

20-30. (Canceled) 
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31. (Currently Amended) fte^efeed u f iluim 10 wh oroin A m^od of capacitiy e 
sensin g, the method c omprising: 

r ^ n ? a microcon— " " P™"* to rec " w HfrlTica ' &0m 35 

„w^ a , power sp y - ™« h*™* at least one dirital logic jnp.lt/output (I/O) pin . 
..p.hu nffi,ncti-™ r is hoth an INPUT and CK TPVT mode; 

Brovidjag a ~*wiv« ™*e element in electrical comimmi cation with tt^e I/Q 



■ and 

rrTi ,;.. r a ^^r, element ffl »Wt.«.1 communication with the conducti ve 
gage element to fonr t SlSSSiia] ™"wav from the conductive sense element to an 
ftlectrical d ischarge point; 

and c onfigur "p; the microcontroller to; 

^ „ r,r,t time, char r " fee ^ dement hv causing a selected voltage to be 
||llrr ^ n ^r^ ri ^„^ ( ,theT/OnintotheOT>TPtTTmodeinthehi fi h 



^ „ «W cease pl acing the selec ted vnltape on the port; 

thrr-nfw ^ T/n pin to the TNPT IT mode which causes tig 

^ sense el, ♦ Charge throwh the resistance element, and 

at the I/O p ; " ™ 1tag f at th * pf>rt beintf representative of 



measure' 



voltage at fcg ««rise element; 

~~, c .„. a parametria T^- - ^"red for vo.tt.re at the conductive sense 

,1 1 to decline t f - - VjdueJaflgw, a threshold value, the parametric value being , 

^.ntative of an e fec^ve Stance formed hy at 1eas T the conductive sense 
and a first gb jaa feat ™v ^ ™ SgBteSt Or ^imjtv with the- conducive 
.l.n.ent whe~W parametric intof i- representative of contact or , 
p-wimitv hetwe ™ wns e element and the first obiect; and 

^ m distal sign-' r ^^« ino on simml- derived from the conductive 

sense element; 

wjigein ^ PMsme i"cl„des pattern recognition wherein the . 

is o perate - imBlgment onr- or more of a polity of software 
Ration* to ne^™ ^ signal processing on signals derived from the 
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aadaStfrS asaSS glsmenj to detect one or more selected patterns of contact or 
p^vimit y between the f> <* the conductive sense element, and 

the signal processing farther comprises* synthesizing at least one virtual 
sensor capable of detecting one or more of the selected patterns of contact or 
proximity between the first object and the conductive sense element 

32. (Currently Amended) Th e method of c l aim 30 whoroin A method of capacitive 
sensing, the method c omprising: 

r^P P a n^ocontro i w o perable to receive electrical power from an 
electrical power source ™* h *™? gt '"" t nne digitnl ] ™ C ^Plit/oxitput (I/O) pin 
ca pahle of funct or.? m both an TNPIIT and OT ITPLJT mode; 

P^yi^in p h inductive s ffl SS jdSIBSPi in electrical communication with the I/O 

pin, and 

T^yiHin p a resistance elgmgpj in electrical communication with the conductive 
cense element to feQB *" electrica l Pfllfeway from the inductive sense element to an 
electrical discharge point; 

and confjgtiring the m icrocontroller to: 

at a first time, char g e the sen s e, element bv causing a selected voltage to te 

r ..^H on the T/n pin hv set ting the I/O nin to the OUTPUT mode in the high 



*t „ ceeor.d time, cea s e, placing the selected voltage on the port ; 

n^fter, set th e I/O pin t» .he INPUT mode which causes the 
rrm rlncrive sense, element to d ^harge through the resistance element, and 
measure voltage «t &S T/O nin. the voltare at the port hemp representative of 
voltage at the sense element; 

r » a «ur« a parame tria yahjg rennired for voltage at the conductive sense 
element to decli™ ^ » v«l»e below ^ threshold value the parametric value being 
re presentative of . " ****** capacitance, formed bY at least the, conductive sense 
element and a fl~t »hi ec t that m * v he in contact or proximity with the conductive 
cense element, wherehv the para metric v a l ue is rep resentative of contact or 
proximity between the sens e element and the first object; and 
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p*rfhrm di gital sign a l processing on sisals derived from the conductive 
sense element: 

wherein the sign al jessing ffi clttdgg nattern recognition wherein the 
mi^nnntroller is oper ati™ to impleme nt one or more of a plurality of spftware 
gp plinations to perfor m di gital sign e t processing on signals derived from the 
condugtiyfi sense eleme n t tn H^t one or more selected patterns of contact or 
pmvimitv between the first ohiect and the conductive sense element; and 

the signal processing farther comprises- synthesizing multiple virtual 
sensors from the conductive sense element, each virtual sensor being capable of 
detecting one of the selected patterns of contact or proximity between me first 
object and the conductive sense element. 

33. (Original) The method of claim 31 or 32 adapted for embedding in a second object. 

34. (Original) The method of claim 33 wherein the second object is a toy. 

35. -38. (Canceled) 

39. (Currently Amended) The method of claim 3 8 whorein A method of capacity 
sensing, th e method comprising: 

prmHnin p a microcontroller, operable t o receive elec trical power from an 
electrical power source, and h *™ ? at least q ™ di stal logic input/output (I/Q) pin 
ca pable of fo n^iomn^ in b^th «n TNPUT and OUTPUT Ittpde; 

pmviHin r * conductive «««« element in electrical communication with the I/O 

pin, and 

pmviHin p a resistance ejejneitt; in electri c communication with the conductive 
sense element to fenrj an electric^ pathway from the conductive sense element to an 
electrica l discharge point; 

and configuri n g the micro controller to: 
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at a first time, charge the sense el e ment bv causing a selected voltage to be 
placed on the I/O pin bv setting the I/O pin to the OUTPUT mod e in the high 
state; 

at a second time, cease placing the selected voltage on the port; 

thereafter, set the I/O pin to the IN PUT mode, which causes the 
conductive sense element to discharge t hrough the resistance element, and 
measure voltage at the I/O pin, the voltage at the port being representative of 
voltage at the sense element: 

mP^nre a parametric value required for voltage at the conductive sense 
element to decline to a value b elow a threshold value, the parametric value being 
representative of an effective capacitance fo rmed bv at least the conductive sense. 
element and a first object that mav be in contact or proximity with the conductive 
sense element, whereby the parametric v alue is representative of contact or 
proximity between the sense element and the first object; and 

perform digital signal processin g on signals derived from the conductive 
sense element; 

wherein the sig nal processing includes r esolution enhancement, the 
resolution enhancement co m prising takin g, multi ple timing-based measurements 
of the parametric value, usin g different selected timing offsets, and then 
averaging across the mu l tiple timing-based measurements; and 

the resolution enhancement further comprising e ompri oe s: running a 
timing loop iteratively with different, selected timing delays; and then deriving an 
average value from the multiple timing-based measurements thereby obtained 



40-41- (Canceled) 

42. (Previously Presented) A non-contact object identification system, comprising: 

a microcontroller, operable to receive electrical power from an electrical power 
source, and having at least one digital logic input/output (I/O) pin capable of functioning 
in both an INPUT mode and an OUTPUT mode; 
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at least two conductive sense elements in electrical communication with the I/O 
pin, the at least two conductive sense elements forming a binary-coded identification 
pattern and 

a resistance element in electrical communication with each conductive sense 
element to form an electrical pathway from each conductive sense element to an 
electrical discharge point; 

wherein the microcontroller is further operable to: 

at a first time, charge the conductive sense elements by causing a selected 

voltage to be placed on the I/O pin by setting the I/O pin to the OUTPUT mode in 

the high state; 

at a second time, cease placing the selected voltage on the I/O pin; 

thereafter, set the I/O pin to the INPUT mode, which causes the 
conductive sense elements to discharge though the associated resistance element, 
and measure voltage at the I/O pin, the voltage at the I/O pin being representative 
of voltage at the conductive sense elements; and 

measure a parametric value required for voltage at the conductive sense 
elements to decline to a value below a threshold value, the parametric value being 
representative of an effective capacitance formed by the conductive sense 
elements and an object in proximity with the conductive sense elements, whereby 
the parametric value is representative of proximity between the conductive sense 
elements and such object; wherein: 

when an object having a corresponding binary-coded identification pattern 
is aligned with the binary-coded identification pattern formed by the conductive 
sense elements, the alignment is detected by the conductive sense elements and 
the microcontroller signals identification of the binary-coded object. 
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